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REMARKS/ARGUMENTS 
Claims 1, 4-1 8, 33. 34. and 35 are pending in the application. For at least the reasons 
stated below. Applicants asscrt.that all claims are in condition for allowance. 

ri AIM REJECnONS UNDER 3S U S.C. S 102 
(a) rijiIMn I. 4. 5. ft 14 33. AND ii- STROTT 

Claims 1,4. 5. 8. 14, 33. and 35 have been rejected under 35 U.S.C. § 102(b) as being 
anticipated by Sirott et d. (U.S. Patent 5.057.81 1). Because each and every element of every 
claim is not taught by the reference as required by MPEP § 2131. the Examiner's § 102 
cejections are unsun>orted by the art and duwild be withdrawn. 

The present invention gpneraUy provides for a physical property sensor, including the 
following elements (with element Ubeb added for ease in identifying the recited dements): 

(a) a substantially solid insulating soisor body having a front surface and a back 
surfecc, and the sensor body having a known thermal conductivity, whcretn the 
sensor body has a plurality of openings extending from the frwit surface to the 

(b) . a plurality of independent sensing elements coupled to the front surface for 

monitoring the properties of a fluid, the plurality of independent sensmg elements 
including at least one thennal sensor and at least one heater, wherein the thennal 
conductivity of tiie sensor body is low enough to substantially prohibit heat 
transfer between the plurality of indq>endeitt soising elements via the sensor 
body, and wherein the sensor body includes continuous solid material below the 
plun^ity of sensing elements thus providing for a more robust sensor die; and 

(c) a connection material filling the plurality of openings such that tiie plurality of 
independent sensing elements are electrically connected to correspondmg 
connection material on the back surface, and the connection material is configured 
to accommodate connection of the connection material to an electronics substrate. 

ImtiaUy. StnM describes atanpemture switch for use in power controUers to protect 

against ti«rmal buildi^) in a power system. More importantly, Strott does not deal wlOi physical 

property sensing. The device described in Strolt includes an insulating layer 4 and electrically 

coupled diermistois 3. 12. 13 on tiie insulating layer. Set Col. 4. line 23-Col. 5, line 6. By 

nmning a current through a nearby shunt 5, thermistor 3 is heated up rclatiw w the otiier 

tiiennistois 12. 1 3. &e Col. 5. lines 6-30; Figs. 1. 2. Measuring ttie temperature/resistance 

difierence between thermistors allows for monitoring tiiermal buildup and determining when a 

predetermined level is exceeded. Id. In contrast to Uie present claimed invention, firo/l only 
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provides for a binary temperaturt switch; the switch merely deteiinmes whether a temperature 
dififercnlial is either greater than or less than a predetermined level. This switch can not be used 
fyr "momloring the properties of a fluid" as cUumed in the present invention. 

More specifically, claim t of the present invention recites that the plurality of 
independent sensing elements are coupled to the famt surface of the insulating sensor body. 
Strou. in contrast, dearty shows thermistors 3, 12. and 13 on the bacl^Wrfr«^ of insulating layer 
4. See, Fig. 2. Claim I also recites that 'the sensot body includes continuous solid material 
below the plurality of sensing etemeots. Strott, in contiast shovw insulating layer 4 as being 
clearly above thermistors 3, 12, and 13. See, Fig. 2. Moreover, none of the other elements of 
Sirou teach the insulating sensor body of the present invention. Whereas claim 1 recites that 
Ihe sensor body has a plurality of openings extending ftom the fiont surfecc to the back surface" 
and that aconnection material fiUs those openings such that "the phiraUty of independent sensing 
elements at« electrically connected to coirespcmding connection material on the back surface," 
arott fails to teac* this. None of the other elements of Stroti, sod\ as elements 2 or 5, have a 
oomiectton mat«ial that lilU an opening that extends from the frmit surface to the back sur^e 
thereof. For instance, bumps 9, the elements that aie alleged to teadi the connection material of 
ihc present invei^on. do not extend through an opening from tiie fiont surfece to die back 
stir&ce of elements 2 or 5. Hg. 2. 

Element (b) of claim 1 further recites "wherein the thermal conductivity of the sensor 
body is low enough to substantially prohibit heat transfer between the plurality of independent 
sensing elemente via Ae sensor body." Nowhere does Strott teach this element or a sensor body 
"having a knovm dieimal conductivity" as clainwd m the presott invention. Moreover. MPEP § 
2131 tequires Uiat for a pioper § 102 rgection, "The identical invention must be shown inas 
comnlete detail as is contained In ti» .. . claim." (emphasis added). Strott clearly does not show 
tilts aspect of clnm element (b) "in as complete detail" as claimed. For titis additional reason, 
Strott fiuis to teach each and every element of the pending claims. 

For at least tiwse reasons, Strott clearly does not show each and every element of claims 
1, 4, 5, 8, 14. 33i and 35 as required by MPEP § 2131. Accordingly. Applicants respectfidly 
request that the Examiner's § 102 rejection as to these claims be withdrawn. 

As to claim 14, which recites that "the substantially solid sensor body is made up of a 
first material and a second material, wherein the first material is positioned directly below the 
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plurality of sensing elements." the Examiner stales >ere aie at least two materials, 4, 2 and/or 
5." Applicants take the Examiner's statement to mean that the BxBffliner believes elements 2. 4, 
and 5 of Strott constitute at least "a first materia! and a second materiar of the insulating body, 
as claimed in the present invetwion. Howsver, it is unclear which dement of Stroll the Examiner 
believes teaches the "substantially solid insulating sensor body." Examiner first states that Strott 
teaches -Insulating body 4."thci:cby implying diat Examiner bdieveselement4 
"second glass electrically insulating layer"-teaches the insulating body of the present invention. 
But the Examiner subsapiently insinuates that elemenu 2. 4 and 5 of Sirott teach the insulating 
body of the present invention. Neither inteipretalion of 5^a successfully teaches each and 

every riement of claim 14. 

If it is interpreted that element 4 of Strott teaches the. insulating body of the present 
inventfan,tlienfflro//doe8notteach the substantially solid sensor bod^ 
material and a second material" as claimed in daim 14 because element 4 is a single material. If 
it is interpreted that elements 2, 4, aid 5 of 5/roli leadi the insulating body of the present 

iaventton. then Strott does not teadi a comiection material filing a plurality of openings that 
extend "ftom the fixmtsurfiice to the bade su«*Ke" of the insdating body as claimedmda^ 

and 14. «Ste. Figs- 1 and 2 (clearty showing bumps ^-ihe dement aUeged to teach the 
connection materid of the present invention-extending througji "insulaUng body 4" but not 
extending through first dectricdiy insdating layer 2 or shunt 5). Either the rejection alleges that 
the "insulating bod/' is taught by element4 of Strott and the insulating body is made up of a 
single materid, or the r«jeetion alleges the "insdating body" is taught by dements 2, 4 and 5 and 
theconnecdonmderidJdoesnotextendthaethwogli. Both interpretations come up short, and 
for this additiond reason, Sirott 6ils to teach ead» and every element of daim 14. 

(b) riAIMXI 4. 8. I J » ^A/P35.MASTROMATTEQ 

Claims ! , 4. 8. 14, 33 and 35 have been rejected under 35 U.S.C. § 102(e) as being 
antidpatedbyAtofroiftalieoe/a/. (U.S. Patent 6,028.331). Because not every element of every 
ddm is taught by the reference as required by MPEP § 2131 , this wjwtion is inappropriate. 

Claim 1 recites "a plurality of independent sensing elements coupled to the front surface" 
of the sensor body, wherein the sensing dements include "at least one thermd sensor and at least 
one heater." Figures 12 and 13 of Mdstnmatteo show a cross-secUon of a wafer of 
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semiconductor material in the final step of the manufacturing process. Masuromaueo discloses a 
heater 21 proximate to and supported by a intermetalUc dielectric layer 15. the layer alleged to 
teachthesensorbodyofthcpresentclaimedinvention. However, the other elements that are 
alleged to teach the remaining plurality of sensing etancnls-tin oxide film 24 and sensitive 
element 25-are not coupled to the front surfece of byer 15 as is heater 21. TT« tin oxide film 
24 produces sensitive element 25 to extend am heater21 and connecting to coQl^ 
slscfcQ^^ thereby producing a comiectionv«th contact legions 14c Set Figs. U and 13; 
Col 4, lines 46-53. Tin oxide film 24 ami sensitive dement 25 are rjaiwmnected to tayer 15. 
The present claimed invention ledtes a pluiaHty of sensing elements-including both a thermal 
sensorandaheater-thatarecoupledtothefiontsurfeceofthesensorbody. Theheater2l of 
Mastronuuteo and the other sensing elements. 24 and 25. are not coupled to the fiont surface of 
the same clemeitf as claimed by the present inventimi. 

Claim I tiirther leciles that "the sensor body includes ^onfiiwywy «>"<l Iff^ below the 
pluralityofscnsing elements." In contrast. Atelr»miirfeostotes that -nhe sensitive element 25 
andtheheater21aresupportedbyAedielectrictoyerl5andaredisposedabovetheaim 
vAuch insulates them thermally from the regions underneath." CoL 4. lines 64^7 (emphasis 
added).5e«,flto».Figs. 12 and 13 (showing the air gap beneath elements 21 and 25). By 
teaching an air gap below the heater 21 and sensitive element 25. Mastrommteo iaiU to describe 
Ae "^r^ r'"''**^'"""^^ P'"^^ elements- as churned in the present 

invention. 

For at least these reasons. Mastromatteo foils to teach each and every element of cteims 
1, 4, S, I*. 33 and 35 as lequiied by MPEP § 2131. 

< ^.A1M REJEC TfONS UNDER « 1J.S.C. S 103 

^ fAiUfll ^.M >«y/ ^t»-^^>RBRTRAMANnMOmMASA 
Chums 1. 4-16. and 33-35 have been rejected under 35 U.SX. § 103(a) as being 
unpatentable over Bertram (U.S. Patent 4,085.398) in view of Morinuaa et al. (U.S. Patent 
5.804.720). The cited references, either alone or in combination, do not teach or suggest all the 
claim timitatians as required by MPEP § 2143. and the references are not properly combinable to 
teach the claimed invention as requited by MPEP § 21 43. Therefore, this rejection is 



inappiopriate. 
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(i) T>.f.^ r-* Connrcrion Material FiUinP the PluraHty of 



Claims 1, 4-16. and 3MS lecite "aeotmection material filling Hie plurality of 
openings..." wtere the pl««lity of openings extend "from the ftont suAce to the back surface" 
of the sensor body. fl*,/r«m. in contiast, &ils to teach or suggest this limitation. Rather than 
fitting holes 3. h is clear that plugs 4 only extend partially ftom the front surface of substrate 2 
towaids the back surface of substrate 2. See, Fig. 2 (showing open space in holes 3 that is not 
filled by a connection material). This result is logical because, reading Bertram as a whole, it is 
clear that the reference is coneemed with connecting wires of dif&EDUaygs; the different 
gauges account for the fiuling to fill holes 3. b other words, holes 3 arc not filled with "a 
connection material" because Bertram teaches m elements-plug 4 and lead wire 5-to occupy 
holes 3, not a"eonnection material" as claimed in the present invention. 

Moreover, Morunasa also does not teach these limitations nor does it suggest modifying 
Bertram to teach tiiese limitations. Specifically. Morimasa describes resistors 8-10. which are 
formed on bridge 7, and electrodes 12. which are formed at the end of resistors S-10 and are the 
only electrical connection to resistors 8-10. See Col. 2. lines 61-64; Figs. 3 and4. Nothing in 
Morbnasa teaches or suggests electrically connecting the plurality of independent sensing 
elements witii a comttction material fdling a plumlity of openings tiiat extend from the front 
surfiice of a sensor body to a back surface of a sensor body. Indeed, die only electrical 
comiections to resistors 8-10. namely electrodes 12. lead away from the resistors along the two- 
dimensional plane of insulation layer 6 or protection layer 1 1; electrodes 12 cleariy do not fill 
openings tiiat extend from a front side to a back side of flow sensor 1 . See. Figs. 3 and 4. 
Accordingly, there is nodiing in die description of Morimasa that would teach or suggest 
modifying Bertram to include a connection material that fills the plurality of openings as claimed 

in the present inventioa 

For at least these reasons, Bertram and Morimasa fail to establish tiprimafade case of 
obviousness for claims 1. 4-16, and 33-35 as described by MPEP § 2143. 

(ii) p^fr^H^^ Fail to T ^^ »r a C/inrimious Material Brjow the PlMrality of 

Si^dn^Fiements 

Claims 1. 4-16, and 33-35 fiirdier recite a "substantially solid Insulating sensor 
body...whe«iB ihe sensor body includes cominuous solid material below the plurality of sensing 
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Clements." The reference feil to properly teach or suggest this limitalion. TbeAforinma 
reference clearly teaches a honow4 below resistors 8-10. and not a "continuous solid malerial." 
See, Col. 2. lines 41-64; Fig. 4. Moreover, Bertram is not propwiy conibJnable wlA Mortmasa 
to tlach or suggest this limitation because ibe hollow 4 ti[Morimasa is integnl lo the objectives 
sought to be obtained by the Aforimasa refeience. See, Col. I, lines 51-59. As noted by MPEP § 
2143.01. "If the proposed modification orcombination of the prior art would change the 
principle ofoperation of the prior art invention being modified, then the teachings of the 
references are not sufficient to render the tium prima facie obvious." 

Even assuming, arguendo, that thai the "continuous solid material Ulov«r (he plurality of 
sensing elements" is taught by Bertram, the refcrem* stiO fails to teach or siiggest the "plurality 
of indeiiendent sensing elements" above Ae "continuous solid material." as claimed in the 
present invention. Examiner asserts that the claimed im«ilion is disclosed by 5e«rflm"e^ 
theheaterand two thermal sensors." The Eicaminer goes onto assert that these missing elements 
are disclosed by Morimasa: "The noted arrangement is disclosed at Fig. 4 with sensors 9, 10, and 
heater 8..." Applicants respectfully disagree with Examiner that these references can be 
coinbined so as to iiKMporate the healer 8 and the sensors 9 and 10 (resistors 8-10) ftom 

h^bnasa into the Bertram reference. The resistors 8-10 o( Morimasa are described by the 
reference as requiring ahoUow 4 below the resistors to achievit the benefits of the disclosure 
therein. See, Col. I, lines 51-59; Col. 2. lines 41-64; CoL 3» lines 18-23; Fi& 4. 

H would therefiwe be impracticable, and accordingly one skilled fa the art would not be 
motivated to attempt, lo modify Bertram to incorporate the resistors 8-10 of Morimasa. See, 
MPEP § 2141 .02 (notii« that "A prior art reference must be considered in its entirety, i.e., as a 
' whole, includlna portions that would lead away from the claimed invention.--). Whereas Berrram 
includes SfiUj substrate 2 and plugs 4 directly below the sensing end of the detector, resistors 8- 
10 6omMorimasa require a hallflSt directly thercbclow. Further, the electrical connection to the 
sensing end of the detector of JertWrn is plug 4. which extettds direcUy dovmward from the 
sensing end; if a hoUow were created at the sensing end of the detector of Bertram to 
accommodate for the resistors 8-10 of Morimasa, the hollow would be directly bdow resistors 8- 
1 0, thoeby leaving no place for plugs 4 to comiect to the resistors. 

For these additional reasons. Bertram and Morimasa fail to establish uprima facie case 
of obviousness for claims 1. 4-16. and 33-35 as described by MPEP § 2143. 
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(iU) n^ fen^ Furti i^ Fail to Teach Of Suggest thc L imitation;? Of Cl^flll 

Claims 14-16 further iwitethal the sensor body "is made up of afirst material and a 
second material, wherein the first material is positioned directly below the plurality of sensing 
elements" or that the sensor body "includes a plug made of a first material positioned below the 
pluraUty of sensing elements, the plug being surrounded by a second material which makes up 
the remainder of thc substontially solid sensor body." The claims also require that the plurality 
of independentsensingelementsare "coupledtothefiomsurfiice''oflhesensorbody. Thus, 
even if the sensor body is made up of two materials (claims 1 4- 16). the sensing elements are stiU 
coupled to the front surfiwe thereof. The Bcaminer asserts several arguments to support thc view 
that Bertram teaches the limitations of claims 14-16. Applicants respectfully disagree that eidier 
Bertram orMortmasa, each alone or in combination, teach or suggest a substantially solid 
insulating sensor body that is made up of or includes first and second materials as recited by 

claims I4«I6. 

The Examiner first asserts that, "In claims 14-16. col. 2, lines 1-5 [of Bertram] discloses 
more than two plugs and holes." The plugs 4 of Bertram are not part of the substrate 2 and, 
therefore, cannot teach or suggest a second material of the substrate. Rather, the plugs 4 are 
electtically connected to fihn 8; if the plugs are not interpreted as teadung the connecUon 
material that is electrically connected to thc i^urality of independent sensing elements of the 
present invention, then Bertram clearly foils to teach the connection material claimed by the 
present invention. Moreover, the present invention recites "a substantiaOy solid insulating sensor 
body." ?hi«i 4 cannot teach one of the materials of the insulating sensor body to satisfy claims 
14-16 because the material of plugs 4 is clearly noj insubting; plugs 4 are metal and conducting. 
See, Col. 2» lines 5-7. For at least these reasons. Ae phigs 4 do not teach or suggest a second 
matnial <tf flu sensor body as suggested by Examiner. 

The Examiner further asserts. "Or in claim 14, the insulator 10 and substrate 2 [of 
Bertram) meet the claim as a second and fint material, vrith the first material 2 below thc sensing 
elem«)ts.** As suggested by the Exanuner. substrate 2 of Bertram is below the "sensing 
elements nt Bertram, namely thin fihn 8. However, if deposited film 10 of electrical insulaUon 
material is considered to teach part of the "sensor bod/' of thc present claimed invention as 
suggested by Examiner in order to satisfy claim 1 4. then the sensing elements would not be 
"coupled to thc front surfiice" of Ae sensor body. See, Fig. 2 (clearly showing sensing film 8 
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sandwiched between submte2and deposited film 10). Rather, the sensing elements would be 
above one nwiterial of the sensor bodyCsubstrate 2) and below the other material ofthes«^ 

body (deposited film 10). Nor would there be any motivation to modify Bertram to anange 
depositedfiim 10 below sensing film 8; the very reason for deposited film 10 is protect the 
sensing film 8. v*ich only works if senslngfilm8isaiiangedbetweensubst«^ 

Sije, Col. 3, lines 1^18. . . . r.n f 

Tbc Examiner also asserts. "Or as another alternative to claims 14-16, the .nsubtor ( 10 of 
is a fiist material plug, which is depicted as subsumtially cylindri^^ 
Fig 2 thus below the sensing film 8." FirsUy, film 10 is not depicted as being within the viasof 
Bertram. See, Fig. 2 (showing film W^Mcsi; ffienisssi « concavely arranged mto 
plugs 4). see. also. Col. 2. lines 19-27. Col. 3. lines 16-1 8 (describing meniscus 6 is concavely 
arranged into plugs 4 and film 10oyerfilm8). Further, for the same leasons stated above, 
considering the deposited film lOas being one of the materials that make up the sensor body 
fallsto teach or suggest the present.claimedinvention;iffibnlOUpar,ofthesensor body ^^^^ 

with substrate 2. the sensing elements 8 would be asajs the sensor body, not "coupled to the 
front surfece" thereof AS described above, film lOonly protects filmSas taught by iJer/^^^ 

sensing film 8 is arranged between substrate 2 and fihn 1 0. Film 8 would not be «^coupled to ^e 
front surface'' of the sensor body asdaimedifthe sensor body inchute 

^ °* The Exammer finaUy asserts. "Or, the insulator 10 is below the sensing elements when 
the device is upside down, such as happens during shipping or handling" If element 10 of 
fierrr««.isconsider«ltobepartof the sensor body and isconsideredtobebelowthescns^^^ 

elements because the device is«psidedown.thentheiemainderofthesensorbody,s^^^^^ 
would then be above the sensing elements and the sensing elements would be sandwiched 
Aertbetween. This arrangement stiU firils to te«.h or suggest the present claimed invention for 
U«s«ne«=aso«s discussed above, namelytbesensingelementswodd not be"^^^ 

front air&ce'^ of the sensor body. 

Moreover, there is nothing in Marimasa that teaches or suggesu modifying Bertram to 

includeasensorbodythA«is«a.ietv<rf»fi'^»«««ri«»««*»«<^ 

material is positioned diiecUy below the plurality of sensing elements" or a sensor body d«tt 

"includesaplugmadeofafirstntateiial positioned betew the plurality of sensingdement^^ 
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plug being surrounded by a second material which makes up lemainder of the substaBtially 
solid sensor body." To the conuary. M,r/««Bfl cleariy teaches foiming a hollow 4 below the 
sensing elements, not a sensor body of two materials. 

For these additional reasons. Bertram and AtorimawfeU to establish iprimafacit case 
of obviousness for claims 14-16 as described by MPEP § 2143. 

(b) r^^ f /iuy HAND Ifi -RFRTRAM. HHR^MASA. ANnGERBLmGER 

Claijns 1 7 and 18 have been rejected under 35 U.S.C § 103(a) as being unpatentable over 
Bertram with Mcrimasa. finther in view of Gerblinger et at. (U.S. Patent 5.430,428). Applicants 
respectfully oppose these rejections. Because the cited refeiences alone or in combination fail to 
teach or suggest aU of the claim limitations as requited by MPEP §21 43, Applicants lespectfiilly 
tequest that the Examiner's §103 iqection as to claims 17 ami 18 be withdrawn. 

As shown above, the comWnatioo oi Bertram and Morimasa fiuls lo teadi or suggest a 
sensor body made up of a first material and a second material (claim 14) or a sensor body that 
includes a plug made of a first material ami being surrounded by a secmid material which makes 
up the lemainder of the sensor body (claim 15). Claims 17 ami 18 de(>end from claims 14 and 1 5 
respectively and, therefore, also include these limitations. Moreover. Oerblinger fails to teach or 
«,ggest these limitalions or teach or suggest modifying Bertram and Morimasa to include these 
limitations. 

For at least these reasons, the cited references do not. alone or in combination, teach or 
suggest all of Uie claim limitations of claims 17 and 18. 

(C) ^(A m" /3 >«ArD »-l*Bi*TRAM. MORIMASA ANDKUSHIDA 

Claims II, 12, ami 34 have been lejected under 35 U.S.C. § 103(a) as being unpatentable 
over Bertram with Morimasa. further in view ofKiMa el al. (U.S. Patent 4.400.684). 
Applicants respectfully oppose this rejcdioa Because the cited references alone or in 
combinatioo fiiil to teach or suggest all of the claim limitations as required by MPEP §2143, 
Applicants lespectfiilly request that the Examiner's §103 rejection as to claims H. 12. and 34 be 
withdrawn. 

Claims 1 1. 12, and 34 depend from claim 1. and as shown above, the combinaUon of 
Bertram and Morimasa fails to teach or suggest all of the claim limitations of claim l-such as a 
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material filling the plurality of openings and a substantially 
, the plurality of sensing elements. Because Kushldti does n 



and Morimasa to include the missing limitations. 



andA/orimawalsofeilstoteachallofthedalmlimitations. Accordingly. 



do not. alone or in combination, teach or suggest all of the 



11, 12, and 34. 



CONCLUSION 



Applicants submit that all pending claims aie allowable and lespectfoUy request that a 
NoUce of Ano««nce be issued in this case. Ih the event, telephone conversation >«»uld 
expedite the prosecution of this application, the Examiner may reach the undesigned at (612) 

607-7386. ^ ... 

Ifanyfeesaitduein«mnectionMdththefflingofthispaper.iheotheCom«iss^ 

authorizedtochargesuchfeesindudingfeestoanyextensionoftime.toDe^^ 



50-1901 (Reference 9028-322). 



Respectlully submitted. 



By 




45 South Seventh Street, Suite 3300 
Minneapolis, Minnesota 55402 
TeMM)ae:612-607-7386 
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